Introduction
Periodontitis is a major oral health problem, which affects a considerable proportion of the adult population.
Li et al. 1) explained that periodontitis is disorders of the gums, gingival, and other tissues around the teeth. Moreover, periodontitis is the most common chronic inflammatory disease involving gingival inflammation and the destruction of periodontal tissue [2] [3] [4] .
Nowadays, inflammatory periodontitis affects 10 to 15 percents of the world's population and is a major cause of tooth loss in adults 5) . An estimated 8% to 10% of American adults have some form of periodontitis, on the other hand, Kwon et al. 6) reported that the prevalence of periodontitis is 73.4% among aging over 19 years old in Korea.
By the reduced prevalence of caries and subsequent loss of
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teeth in the aging population, periodontitis has become a more significant problem 7) .
Stewart et al. 8) reported that oral health is an essential component of health throughout life and is recognized to be an important determinant of nutritional status and general health. Thus, poor oral health status is associated with poor nutritional health, just as inadequate nutrition can affect oral health 9) . Nutritional factors have been implicated in several chronic inflammatory diseases as risk factors included oral health such as periodontitis 10) . A few studies reported that there were more associations between nutrition and periodontitis as an inflammatory disease, including the effect of vitamin C, vitamin E, and carotenoids as dietary antioxidants in inflammation modulation 11) , and the impact of obesity on modulating the host's immune and inflammatory system leaving the patient with a greater risk of periodontitis 12) . Eating habits and nutrients also influence periodontitis, some studies also have reported that consumption of vitamin C, E and calcium is connected to periodontitis 13) .
Vitamin is the one of nutrients associated with periodontits. In particular, vitamin C is also an effective nutrient in treatment of acute necrotizing ulcerative gingivitis (ANUG) 14) . Melnick et al. 15) reported ANUG has provided the evidence for an association between ascorbate deficiency and disease risk. Furthermore, there is biological plausibility for such an association between vitamins and periodontitis, due to the role of ascorbate in collagen synthesis and leukocyte function. According to the most studies relating nutrition and oral health, vitamin A and iron improve host resistance to infections, vitamin C, D, E reduce tissue destruction and enhance wound healing, and vitamin D and calcium also have a beneficial effect on bones and tooth retention 16) . Moreover vitamin C deficiency is known to reduce the host immune response by increasing the activity of polymorphonuclear leukocytes 17) . For these reasons, a well-balanced diet and vitamin intakes should be required for maintenance of optimal general and oral health 18) .
Studies related to the association between diet and established periodontitis are sufficient; however, analytical study about the association between vitamin intake and established periodontitis is still inadequate. This study is hypothesized that vitamin intake is directly associated with periodontitis.
The aim of this cross sectional study is to examine whether vitamin intake is independently associated with established periodontitis adjusted for socio-demographic characteristics, general and oral health status, and those related behaviors using a representative sample of Korean adults.
Materials and Methods
Subjects
The data of this study was a subset of the Fourth Korean National Health and Nutrition Examination Survey (KNHANES IV) which was conducted in 2009 19) . The total of 7,893 subjects over 19 years old were selected from the database of the KNHANES IV. Among of them, only 6,245 subjects, who participated in health survey, oral examination and nutrition survey, were included in this study.
Study variables
1) Periodontitis
Periodontitis was assessed by community periodontal index (CPI) based on bleeding, presence of calculus, and pocket depth at sextant of mouth. The CPI score was rated into 5 categories at each sextant: sound (CPI 0), gingival bleeding (CPI 1), calculus (CPI 2), shallow periodontal pocket of 3.5∼5.5 mm (CPI 3), and deep periodontal pocket of 5.5 mm or more (CPI 4). In this study, the subject's CPI score was recorded the highest score of the sextant. According to the subject's CPI score, established periodontitis was defined as the highest CPI score of sextant ≥code 3 20) .
2) Vitamin intakes
The food-frequency questionnaire was designed to estimate daily amount of food-group consumption and nutrient intake the day before the survey started (24-hours recall method). 19) .
In this study, the 5 kinds of vitamins were evaluated such as vitamin A, retinol, vitamin B1, vitamin B2, and vitamin C and then classified by quintiles of amount of intakes: Q1 (intake≤1st quintile), Q2 (1st quintile＜ intake≤2nd quintile), Q3 (2nd quintile＜intake≤3rd quintile), Q4 (3rd quintile＜intake≤4th quintile), and Q5 (4th quintile＜intake).
3) Covariates
The socio-demographic characteristics, general health The oral health status and related behaviors included the number of decayed, missing, or filled tooth, perceived oral health status, daily frequency of tooth-brushing, experience of dental checkup in the past 1 year, and use of dental auxiliary device.
Statistical analysis
The prevalence of periodontitis according to the socio- Weighted percent and 95% confidence interval (CI). Results Table 1 showed the prevalence of periodontitis according to the socio-demographic characteristics. The prevalence of periodontitis was significantly higher for males, married persons, and persons aged over 50 years than for females, married persons, and those in other age groups (p＜ 0.05). The prevalence of periodontitis was significantly lower for graduated high school or above and more than middle-high income levels than for those in other education and income groups (p＜0.05). Moreover the prevalence of periodontitis was significantly lower for persons used dental auxiliary device than for those not used dental auxiliary device (p＜0.05). Values are odds ratio (95% confidence interval). Q1: intake≤1st quintile, Q2: 1st quintile＜intake≤2nd quintile, Q3: 2nd quintile＜intake≤3rd quintile, Q4: 3rd quintile＜intake≤4th quintile, Q5: 4th quintile＜intake. a Crude association between vitamin intake and periodontitis. b Association between vitamin intake and periodontitis after adjusting for socio-demographic characteristics. c Association between vitamin intake and periodontitis after adjusting for socio-demographic characteristics, general health status and related behaviors. d Association between vitamin intake and periodontitis after adjusting for socio-demographic characteristics, general health status and related behaviors, and oral health status and related behaviors. 
Discussion
This study investigated the association between vitamin intake and periodontitis using the data from the KNHANES IV.
In this cross sectional study, there was not consistently This association must be confirmed in future.
Bawadi et al. 12) found that a low physical activity level and a poor diet were significantly associated with increased odds of periodontitis throughout conducting to determine the relationship between physical activity, healthy eating habits and periodontal health status among adults in Jordan. However, our findings showed that physical activity even divided into hard and mild physical activity and walking was no statistically significant difference in the prevalence of periodontitis. Further study will be need to study about why the reason the current study was not significant difference of the association physical activity and periodontitis in great detail.
There were a few limitations even though the study 
